Abstract. Two visually monocular patients with retinopathy of prematurity, followed up for 14 and 5 years, developed progressive visual loss in their twenties and thirties, respectively. In one patient, who underwent no surgery, visual acuity deteriorated from 20/30 to 20/400 over a 14-year period. The second patient had surgery for retinal detachment. Visual acuity after surgery was 20/60. In the ensuing 2 years it dropped to counting fingers and the visual field constricted to 10 deg. We suggest that changes in the retinal pigment epithelium may compromise the photoreceptors in some ROP patients, thus leading to visual deterioration.
Introduction
Retinopathy of prematurity (ROP) is a progressive condition that requires periodic monitoring for a lifetime. The International Classification of ROP has improved our understanding of the stages of the disease and has led to a collaborative study to evaluate the effectiveness ofcryotherapy in active ROP [2, 3] . It also includes a list of ocular sequelae that includes late-onset retinal detachment, retinal pigmentary changes, myopia, and dragged retina.
In this study, two visually monocular patients with ROP, myopia, and dragged retina were followed up for 14 and 5 years, respectively, periods during which progressive loss of vision was noted. One of the two patients was operated on for retinal detachment, but the postoperative visual acuity was good. No new fundus changes developed that would explain the subsequent visual loss. Possible explanations for the decreased visual acuity are discussed.
Case reports

Case 1 (KM)
A 20-year-old male, this patient was first examined in 1973. There was a known history of prematurity and ROP confirmed by a birth weight of 900 g. The fight eye had been blind since infancy, but the left eye was 20/30 with a myopic The patient has been monitored for 14 years, a period during which increasing vitreous traction has led to avulsion of a retinal vessel. During the last 4 years, graying of vision has been noted by the patient, and visual acuity has diminished to 20/400. The visual field is constricted. Fluorescein angiography demonstrated atrophy and clumping of the retinal pigment epithelium (Fig. 1) . Visual-evoked response (VEP) indicated an intact visual pathway from the optic nerve posteriorly, and electroretinopathy (ERG) showed a normal a and b wave with good flicker response. 
Case 2 (PE)
This patient is a 30-year-old woman who was first examined in 1983. She had a birth weight of 1000 g and a history of ROP that had led to enucleation of the left eye in infancy. There was a history of cryotherapy to abnormal latticelike changes superiorly in the remaining eye, and referral was made because of inferior temporal rhegmatogenous retinal detachment. This was repaired with a localized episcleral silicone rubber sponge and cryotherapy to the break, without drainage of subretinal fluid. The macula was not detached, although there was temporal dragging of the retina. RPE change was present in the posterior pole and best vision with myopic correction ( -1 0 . 7 5 -1 . 0 0 x 135) was 20/60 (Fig. 2) . Once again, the myopia was not axial. This vision was maintained for 2 years after surgery before decreasing. Vision loss was associated with graying of vision and gradual constriction of the visual field (Fig. 3) . Vision is now at a level of counting fingers, even though there have been only minimal new retinal findings and intraocular pressure is normal. A VEP was within the normal range, but ERG amplitude for the a and b waves was reduced by approximately one-third. The electro-oculogram was consistent with latent nystagmus and indicated a best attainable acuity of 3.94 cycles/deg, which is equivalent to about 20/200 -slightly better than the count fingers recorded clinically.
Discussion
The cause of the decreased vision in these patients is a matter for speculation. Both were premature, both suffered fromy myopia, and both were monocular. The myopia was not axial, and at no time did fluorescein demonstrate a subretinal neovascular membrane suggestive of a Fuchs' spot. In one patient the retina was dragged to the temporal side, while the other showed only slight macular heterotropia. The fact that one of the patients had surgery to reattach the retina must be taken into consideration. However, cryotherapy was not excessively applied, subretinal fluid was not drained, and the globe was not encircled. The latent period between the time of surgery and the visual loss, as well as the fact that the other patient had comparable loss of vision in the absence of any surgical treatment, all argue against surgery as an etiology. In a series of 90 eyes operated on for retinal detachment with a preoperative vision of 20/30 or better, Wilkinson found that 8 % experienced some loss of vision after surgery despite successful retinal reattachment [13] . Macular pucker was the most common cause of this postoperative reduction in vision. Epiretinal membranes causing macular pucker have been described as a post-operative complication, causing visual loss in 7.5% to 17% of eyes following otherwise successful surgery for retinal detachment [9] . However, patient 2 in our study had no macular pucker.
Cystoid macular edema (CME) may also follow retinal detachment surgery [10, 11] , but fluorescein angiography failed to confirm the presence of CME in patient 2. In a discussion of this paper at the American Ophthalmological Society in May 1988, however, Irvine presented documented cases of CME in adult patients with ROP, presumably secondary to tangential traction of the retina. Jarrett and Brockhurst studied 11 patients with unexplained visual loss and optic atrophy following retinal detachment surgery in non-ROP cases [41. The pathogenesis in their patients was obscure. Both patients in this study, however, had normal visual-evoked responses.
Both patients had retinal pigment epithelial changes. This is often noted with dragging of the retina in ROP. Thus, a possibility exists that dragging may in some way compromise the photoreceptors.
In 1976, Sawyer and associates described three cancer patients who were blind as a result of retinal degeneration of obscure pathogenesis [12] . A similar report by Keltner and associates described a patient with photoreceptor degeneration associated with an undifferentiated cervical neoplasm [6] . Their patient differed from the cases of Sawyer and co-workers in that the patient initially responded to systemic steroids with visual improvement. Antibodies were found in the patient's serum that reacted against normal photoreceptors from fresh retinal tissue obtained at autopsy. These findings suggest a possible autoimmune disorder, as do those of Kliegle et al. [7] and raise the possibility of this being a mechanism in photoreceptor degeneration such as retinitis pigmentosa, but such an etiology seems unlikely in ROP.
Johnson and Ahdab-Barmada described a cytologically distinctive type of acute hyperoxemic injury of retinal neurons in premature neonates [5] . According to the authors, exposure of ganglion cell nuclei in the central well-vascularized neonatal retina to excessive oxygen led to karyorrhexis. The highest incidence occurred in the 24-27 week group, where 13 of 21 patients (62%) were involved. On the other hand, Brown and associates, while concurring that karyorrhexis is an observable phenomenon within the ganglion cell layer in neonates, indicated that supplemental oxygen therapy does not completely account for retinal neuronal necrosis and that neurons may not be the only cell type involved [1] .
Kushner found a higher incidence of amblyopia and strabismus in babies with regressed ROP and a possible increase in incidence in babies who received oxygen but did not develop ROP [8] . The mechanism of the amblyopia was obscure in some instances, and Brown and colleagues suggest that some of these cases may reflect early hyperoxemic retinal ganglion cell necrosis.
One can only speculate as to the role that hyperoxemic retinal necrosis plays in the final visual acuity of survivors. Conceivably, the individuals in this study may have had a degree of neuronal impairment for which they were able to compensate over a period of years. With the passage of time, however, these compensatory mechanisms may give out in association with retinal pigment change, so that the remaining functional photoreceptors gradually fail. Whether or not there is a cause and effect between the retinal pigment epithelial alterations and photoreceptor impairment remains an unanswered question, however.
